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THE OFFENSIVE IN GAS WARFARE. 



INTRODUCTION. 

1. Giis warfare lina been so highly develo|>ei! and extensively 
used In the present conflict tlint a gas service is now recognized 
as a necessary and essential element of an ai'iny. Gas warfare 
gives promise of decisive results if its possibilities are recog- 
nized and used. Tlie success already attained by tlie allies 
in tlie use of gas makes it Imperative that senior officers sliould 
realize the nature, scope, and extent of gas warfare and Its 
consequent relationslilp to otlier branches of the service. 

2. Tlie usefulness of gas In assisting to attain the desired end 
rests largely on development along the following lines: 

(1) Creation of new materials, apparatus, and niettiods. 

(2) Operations on a large scale by specially trained troops. 

(3) Tactical use. 

ORGANIZATION. 

3. Tlie allied ofTensive In gas warfare at present comprises 
^.s-cloud attacks, projector attacks, and bombardments wltb 
trencli-mortar gas shell and artillery shell. In all the bel' 
ligerent armies the first two methods are carried out exclu- 
sively by the gas troops and the last method exclusively by the 
artillery. Tcench-mortar gas shell are generally Ared by the 
special gas troops, but in some cases may be allotted to the 
ordinary trench-mortar batteries. 

4. As in the German Army (cf. Part I, p. 14) the allied gas 
troops are engineers, those of the Aiuerlcan Army being or- 
gaiiizetl us a regiment of engineers (the Thirtieth) known as 
the Gas and Flame Itegiment ; those of the British Army form- 
ing the Special Brigade of the Itoyal Engineers; the French 
gas troops being hnown as Compagnles Z. These troops form 
complete units and are provided with their own transport. 
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8 GAS WAAFABE. 

- The British pmctice Is to use the Special Brigade as geoeral 
headquarters troops, allotting them to lower formations as 
required, but maintaining a skeleton organization at each army 
headquarters to deal with the varying numbers of special com- 
panies placed flt the disposal of the Army commander at any 
one time. 

6. Apart from major oi>eratlonM decided on by the Army com- 
mander, lower formations desiring the assistance of gas troops 
apply for them through the usual channels to Army head- 
quarters, decision as to location and nature of tie attack being 
then arrived at from consultation with the officer commanding 
special companies. This officer Is stationed at each army head- 
quarters. 

GAS TACTICS. 



CASUALTIES. 

7. The gassing of the enemy's i>ersonnel Is by far the most 
Important result at which to aim, OS It not only affects the 
second object — neutralization — but, in addition, reduces the 
enemy's man power more or less permanently and seriously 
affects his morale. 

Prolukbly a certain number of casualties will always occur as 
the result of bad gas discipline, but this can not be relied on. 
Gaa casualties can be Inflicted by taking the enemy by surprise 
and causing him to breatbe gas before he has had time to pro- 
tect himself. Even after he has done this, means of inflicting 
casualties on him may still be found if tlie type of mask he 
uses has been closely studied and ita weak points ascertained. 

8. Gas tactics will vary from time to time according to the 
nature of the weapons and muteriais available, the quantities 
of these materials, and the nature of the enemy's protective 
appliances. 

9. At the present time the offense has three principal iilnis: 

(1) Suprlse. 

(2) The exhaustion of the enemy's masks. 

(3) The penetration of the enemy's masks. 

(1) To effect a surprise the utmost care is required. While 
secrecy in preparation Is essential, silence and invisibility of 
discharge must also be aimed nt. Consequently gas operations 
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QAS WABFARE. 9 

should \isually take place at night and as much variety aa pos- 
sible be Introduced Into the method of attack, smote beiDg 
obviously a useful accessory. 

(2) The exhaustion of the enemy's masks necessitates a dis- 
charge of some hours' duration, which Involves a large expendi- 
ture of material and therefore of much labor In InstBllation. 

This method would assume great importance in the event of 
a siege, In which circumstances the renewal of exhausted mask 
drums would be impossible. Under these conditions the enemy 
would be helpless after a few discharges. 

<3) The enemy's protection can be penetrated — 
<a) By using high concentrations of gas; 
(B) By the employment of gases, not necessarily lethal, 
against which the mask gives only partial pro- 
tection or none; and 
(c) If the mask is defective from rough usage or for any 

NEUTRALIZATION. 

10. Even when the enemy la able to recognize a gaa attack 
and to adjust his masks in time, a considerable tactical advan- 
tage Is still gained by compelling him to retain them in posi- 
tion. Inconvenience Is caused, activity restricted, and vision 
Interfered with, especially at night. 

Infantry In trenches and dugouta experience serious discom- 
fort from prolonged wearing of maslw; dicing and carrying 
are interrupted, owing to difficulty in breathing during exer- 
tion ; communications are disorganized as tlie resuA of guides 
losing their way ; men can not proceed with wiring and similar 
tasks, while observers, riflemen, machine gunners, and artillery 
persMine) are seriously hanqiMed in the performance of their 
duties. 

11. As a rule more valuable reaulta are to be obtained by the 
use of gas on active rather than on passive fronts, because not 
only are better targets to he found on the former, the enemy 
being in great strength, but, aa the reault of the disorganization 
and demoralization caused by artillery Iwmbardment, his pro- 
tective appliances are in poor condition and facltltiea for giv- 
ing the alarm are limited. His losses, moreover, weakwi his 
resistance and thus facilitate the task of the assauIUi^ troopa, 
whose own losses are reduced because the facilities for the em- 
ployment of weapona are realricted. 

«MI1»-IB-— 1 
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10 OAS WABFABE. 

Gas can, however, also be usefully employed on defensive 
fronts to Inflict casualties ana so reduce the enemy's morale 
and his reserves of fighting strength. 

THE CLOUD ATTACK. 

GENEBAL PRINCIPLES. 

12. The gas-ctoud attack is brought about by the libei'atlon of 
gas from metal cylinders couttiiiiing liquid gas, which are buried 
under the parapets of the front-line trenches. Tubes from these 
cylinders, each provided with a stop attachment, nre carried 
through the parapet, and the gas is liberated thi-ough them. 
The cylinders are usually placed in batteries of three or four, 
at such Intervals that there are from one to two cylinders per 
meter of front. The gas in them is In a liquid state, but upon 
being released by turning on tlie stopcock it volatilizes rapidly 
and escapes in the form of a dense vapor. Tills escape of the 
confined gas may be accompanied by a low whistling sound 
which Is frequently the only warning the opposing side has of 
the coming attack. The gases used in cloud attacks are heavier 
than air. and when released under proper atmo^heric condi- 
tions move, or ratber appear to roll, along the ground, usually 
In the form of a greenish yellow cloud, toward the lines of 
troops to be attacked. When It reaches the trenches, the cloud 
tends to settle down into all parts of them, penetrating the 
dugouts and bomb proofs, where it sometimes remains for many 

13. The purpose of the gas cloud is to kill or maim tlirough 
asphyxiation, and for this purpose it Is made as coucentrated 
and as deadly as possible. This is accomplished by a suitable 
choice of gas, by employing a sufBciently large number of 
cylinders and by effecting surprise, so that the unprotected 
enemy, or those with defective protection, inevitably become 
casualties. 

CTUKDEB3. 

H. The cylinders used are of the type shown in figure I. 
Tlie size and shape vary in the different armies, but limits of 
weight of full cylinders range from 100 to 140 pounds, the 
liquid gas contained weighing from 50 to 70 pounds. The 
British type of cylinder is 45 Inches long and 81 Indies in 
diameter. The cylinders are made of one-piece steel, and are 
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IS GAS WABrABE. 

fitted with a etphon tube passing nearly to tbe bottom aad 
terniinattas in a valve at tbe top, tbe valve being protected 
by a screw-on dome during transit or when not in use. Tbe 
siphon tube is necessary to c^use actual liquid to be discharged 
into the air where It vaporizes and prevents tbe cooling and 
slowing down of tbe discbarge, which would Inevitably follow 
if tbe evaporation tooli place within the cylinder. " ' 

16. The cylinders are transported and used unboxed, but are 
not dangerous on this account. The pressure Inside is low 
(never more than 10 atmospheres), and the cylinders are 
tested to five times the pressure they are to stand. They are 
not liable to burst except by direct bit from a shell or from 
large shell fragments. 

To facilitate their carriage and installation tbe cylinders 
are fitted with two handles as shown In the figure. 

ta Besides tbe larger size of cylinders mentioned above, the 
French have small cylinders weighing only 55 pounds when 
full, these being used to facilitate the carrying out of surprise 
attacks. These cylinders are .furnished witii straps, so that 
they can be carried on a man's back. 

GASES USED. 

17. Tbe gas used in cylinders is generally similar to that of 
the Germans, 1. e., a mixture of chlorine and phosgene (cf. 
Part I, p. 15). Tlfe mixture employed ,1s oue containing the 
optimum percentage of phosgene, so that p cloud containing the 
highest possible concentration of the latter gas is produced, 
phosgene being regarded as the most deadly of the gases avail- 
able for cloud attajiks. Chlorine alone Is now hardly ever em- 
ployed. ■ 

In some cases th6 gas Is mixed with a proportion of Bnwke~ 
producing liquid so :as to form an opaque cloud. 

FRELDONARr WORK FOR A CAS CLOUD ATTACK. 

r Recokdtaissance. . 

18. A thorough r^onnaissanee Is necessary to determine the 
moat suitable terrain for a cloud attackj An approximate de- 
cision can be arrive at by examination of a map of the coun- 
try. Generally speaking, billy country or country with marked 
underfeatures is unfavorable, though not prohibitive. A gentle 
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QAS WABFABE. 13 

downward slope Is most advantageoas. The prevalltns wind 
direction, rainfall, etc., must also be noted. 

Personal reconnaissance of tlie ground, preceded by a de- 
tailed examination of aeroplane photographs and large-scale 
trench maps, must be made, particular attention being paid to 
the alignment of tbe trenches of both sides. A short distance 
between the trenches Is best, but care must be taken not to 
locate cylinders where a slight change of wind will allow the 
gas to pass Into the trenches of the offense. Change of direc- 
tion of the cloud, due to elevation, woods, streams, etc., must 
be guarded against. 

A special map prepared for tbe operatiODs must show com- 
munication and support trenches, roads, tracks, positions for 
dumps, etc., so as to avoid -congestion, confusion, and Interfer- 
ence Wfth -tiie Infantry, etc. The communication trenches 
should be In good condition and adequate for carrying in the 
cylinders. 

Choice os Tasobt. 

19. Enemy troops with inferior discipline. Inadequate gas- 
defense training, or with poor or tnsulBcient gas-defense appll- 
ances naturally form the-best targets. A strongly held portion 
win provide the greatest number of casualties, but such a post- 
tlon will probably best be attacked with projectors (q. y.). It 
must be remembered that a gas cloud is practically continuous 
in space and that It may be advantageous to employ this form 
of attack on weakly held fronts in order to affect everybody In 
the area. This causes a wider-spread distribution of casual- 
ties, neutralization, and reduction of morale than could be as- 
sured by Tie use of projectiles, which are more useful for 
specific targets and thickly held fronts. 

In favorable circumstances a gas cloud may stlU be strik- 
ingly effective 10 miles from the line of discharge. This effect 
should be borne in mind in making a choice of location. 

TBANSPORTAnON OP Cylindkbs. 

20. The cylinders are generally carried Into the trenches by 
the Infantry, two men per cylinder and four men per 20 sets of 
pipes and connections. The American and British practice Is 
for the men to pass a pole through the two handles and hold 
the cylinders In position with rubber cleats for carrying over 
their shoulders. The carrying parties, each of which is under 
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14 OAS WASFABE. 

a noncommissloaed officer, are coDTeoleatly made up Into one 
detail for every 25 cylinders. Traversed trenches should be 
avoided as much as possible, as traverses Increase the distance 
and difficulty of the carry. 

Carrying , should be started In time to finish two full days 
before tlie date fixed for attack. The number of cylinders car- 
ried each night is regulated by the transport, carrying parties, 
and communication trenches available. Under ordinary con- 
ditions the carrying anil placing of 600 cylinders per divisional 
front is a very good night's work, though more may be carried 
in an emergency if carrying parties can be provided. 

The full details of the car>7- are arranged by the officer cwn- 
mandlng the gas troops concerned, who provides supervising 
officers at the dumps and in the trenches. 

In ST AUCTION. 

21. The British practice Is to Install the cylinders in emplace- 
ments dug in under the parapet of the first-line trenches. The 
emplacements are skeleton wooden cases made to hold four 
cylinders each. Their construction entails a great amount of 
work. As a rule, cylinders average one per yard of front, but 
If a special concentration is desired and space can t>e^ouDd in 
the trenches the cylinders may be staggered thus : 



or banked thus: 



To reduce the Interference with troops In the front line, 
cylinders are frequently Installed In alternate bags, but care 
must be taken In placing the cylinders in position to make sure 
that reentrant traverses are avoided so that the neighboring 
trenches will not be gassed. The gas issuing from the Jet comes 
out at an angle of about 15°. 

The cylinders are placed quite upright to get the best effect 
from the siphon tube and are then thoroughly sandbagged for 
protection and concealment. 

S2. The French practice is to concentrnte the cyliuders In 
specially prepared, well-ventilated, double-entrance shelters situ- 
ated at Intervals in the front line. These shelters have at least 
3 meters of head cover and are made to contain anywhere from 
18 to 72 cylinders. 
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Wi:atheb Condition a. 

23. Weather conditions are of extreme importance In launch- 
ing a gas cloud. Naturally wind is the controlling factor, for 
it conveys the gas to the enemy's trenches. Its direction and 
velocity must be considereci. 

The direction of the wind should never vary more than 45° 
on either dde of the line perpendicular to the direction of the 
trench line. 

Its velocity should be more than 4 miles per hour and not 
over 15 miles per hour. There Is now a decided tendency to 
release gas clouds in a much lighter wind than in the earlier 
attacks. 

Wind velocities of less than 4 miles per hour are dangerous, 
as they are apt to be variable in direction. 

Wind velocities o( more than 12 miles per hour, though gen- 
erally stable, may blow in squalls and dissipate the wave. The , 
best results are obtained with a speed of 6 miles per hour. 

84. A cloud attack Is not launched in heavy rain, as the gas 
is dissolved, Its concentration decreased, and its toxic effect 
thereby reduced. A light rain la permissible. Mist may be 
used to conceal the cloud. 

25. Sunshine Interferes with cloud attacks since the rising 
hot-air currents engendered dissipate the gas and thereby reduce 
the toxic action. Gas attacks are consequently best made at 
night or in the late evening or early morning. 

26. Cloud attacks are especially effective in woodland where 
the wind is a less disturbing factor and the gas lies for long 
periods. 

Action Immediately Prior to the Attack. 

87. The gas troops take up their positions at least 12 hours 
before zero. Wind reports from the meteorological stations 
are supplemented by continuous readings of wind direction 
and strength in and near the frout-llne trenches. The local 
readings are usually taken by the section commander (a com- 
missioned officer), who sets a limit of wind direction tor each 
individual emplacement 

88. If the reports are favorable, the pipes and connections are 
fixed. The British practice Is generally to use a four-way con- 
nection, so tbat the four cylinders in an emplacement are 
coupled up to a single Iron parapet pipe aiiout 5 feet long. Oc- 
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casiunally two-way tubes are used, and 1b special circumstances 
a single pipe may be fitted to eacli cylinder separately. The 
connecting tubes are of rubber. The parapet pipe, which is 
fitted wltli a suitable nozzle, is either bent over the parapet and 
clamped or sandbagged In position, or else actually passed 
through the breastwork of the parapet. 

S8. In the French method sets of sis cjlioders are connected 
by a common feed pipe to a lead parapet pipe, which leads out 
of the shelter and over or through the parapet. 

THE ATTACK. 

30. All connections should be fised ready and all joints tested 
at least half an hour before zero. If the latest reports show the 
wind still favorable, the division Is nutilled, direct notice being 
sent to any infantry In the neighborhood. Half an hour before 
zero, with the CKception of sentries and machine gunners, the 
infantry evacuate the trenches. (In the French Army the Z 
companies take complete charge, from the beginning, of the sec- 
tion of trench in which gas work is going on, so as to diminish 
as far as possible the chances of a prisoner made by the enemy 
during a raid disclosing the fact that a gas attack is in prepara- 
tion). All personnel in the trenches wear gas masks. The 
French gas troops are provided with the special Tissot mask 
(cf. Part II. par. 31). One-quarter hour before zero it Is impos- 
sible to send back an; further wind reports, and the section 
commander must decide whether or not to make the discharge. 
If the wind shifts suddenly it may be Inadvisable for any partic- 
ular battery (1. e., 20 cylinders) or section to be discharged. 
A flnal Inspection must be made and the flexible connections 
examined carefully, to see that none has been cut by shell frag- 
ments. 

The typical organization of a section for dealing with 100-200 
cylinders in the trenches is shown in figure 2. There are three 
men <wlth or without a noncommissioned officer) to each bat- 
tery. One man can turn on about eight cylinders in quick- 
enough time. 

31. At zero the cylinders are opened. All watches must have 
been synchronized beforehand. 

The time required to empty four cylinders (British)- through 
a four-way valve is ab«it 15 minutes, and for two cylinders 
through a two-way valve about 7 or 8 minutes. The time de- 
pends largely on the temperature. 
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12. Tlie g&a troops remain In tbe line until all cylinders have 
< beeH' emptied, .hut the plpea are' not disconnected until at least 
balf an hour after the attack, as some'gas renntlos-in them for a 
considerable tlpie. 

Tactics. 

33. The scale in which the attack 1b carried out varies. As 
dew as 100 cylinders maj' be used and as many as 6.000. The 
length of front on which the attack Is made may vary from 100 
yards up to several miles. 

Cloud attacks may be made on both assaulting and non* 
assaulting fronts. In the former case the discharge from cylin- 
ders Is made as soon before zero as Is compatible with tbe disap- 
pearance of the gas, so that the enemy can not under tbe cir- 




Fio. 2. 

s replace his casualties. Resistance la thereby weak- 
ened and advantage taken of the resultant confusion. 

The weakness of the cloud attack as an Immediate preface to 
an assault Is that the entire coordinated attacks of Infantry and 
artillery can not be left dependent on the direction and velocity 
of the wind, and no fiseil hour could be set very far ahead. 
For tbls reoson arrangements for an assault are generally made 
Independent of the ga.s attack. 

34. Of the three principles mentioned previously as embody- 
ing the present alms of gas offensive, viz., surprise, exhaustion, 
and penetration of tbe enemy's masks, surprise Is by far the 
most Important In (he case of the gas cloud. 

For a surprise effwt the attack must he sudden and short, the 
object being to surround the enemy with gas of high concentni' 

MOIO— 18— -3 
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tloii before mosks can be adjusted. Secrecy of preparation Is 
of imniuiount Importance. Every care must be taken, both liy 
tlie ciiiTylng portlos and the gns troops, to prevent any metallic 
rlnglnji oniised by tlie cylinders strifelnR against each other or 
by the domes being unscrewed or tlie pipes adjusted. In order 
to prevent noise, the French bring the cylinders to tlie slieltcrs 
entirely covered by a thick burhip cover. One of the most 
irritating features encountere<i In lnunchliig a cloud Is tli6 
whintllng of the escaping gas from the pipes. Tills reduces the 
cliances of surprise, and, tliough nmch attention has been given 
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ticed fls much as possible, a:, the Germans almost alwajs attack 
or await an attack in Jui^t one way. Variety in the number of 
wa\'es, In the liour of discharge, in the use of smoke, either sepa- 
rately or mixed with the gas, and In the nature of the gas?s used 
lire all strudled and practiced. The nwe of smoke Is dealt with 
fully In a separate pamphlet. 

3B. PJxhaustion of the enemy mawks may lie regarded as au 
almost iinpructlcable operation at present owing to tlie amount 
of cas required and the fact that the cloud would have to be 
lilown continuously for several hours at a stretch. 

37. Peuetratlon of the enemy's masks with the chlorlue-phoa- 
gene mixture can only be accomplished if the masks are de- 
fective from rough usage or from any other cause. Tills can not 
be depended on, but there Is always a certain proportion of de- 
fectives ; for example, after the enemy's disaster from his own 
gas cloud at Hullucli in April, 1916. he reported that Hi per 
cent of all unused masks in the western front were not gas 
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CO p r^ea 

Kt m be ee <J lie 

Infantry nttncb is very variable, depending on weather tondi- 
tions. tlie number of waves released, aud the part allotted tu the 
artillery. Oiilei's ^iierally forbid tlie Infantry to attack until 
hvG hours after the release of the cloud, and even then. the 
mnsk may liiive to be worn. 

Prom captured German documents It is linown that the Ger- 
man orders require alt troops in tlie trenches to leave the dug- 
outs and luan the parapets when the gas alarm Is sounded. Tak- 
ing advantage of this infonuatlou, the artillery should open fire 
on the ti'enehes with hijrh explosive and shrapnel sliell after the 
gas wave has arrived. 

When the gas wave has pitssed on and the enemy can again 
seek shelter In his dugouts another wave may be launched, to 
be followed again by artillery lire, or a harmless smoke wave 
may he launched, followed Immediately by another wave of gas. 
In the meantime a heavy barrage tire is kept up in order to pre- 
vent the bringing up of reserves to repel any infantry attack 
ivhich Is Intended to follow later on. 

ItATHS. 

39. Kven if no lnfniitr.\ iissuiilt in stivnjjth is made subw«]uent 
tn the jras attack It is desirable that patrols should be sent out 
or o small raid made in order to ascertain the effects and obtain 
prlsonei-s, if possible. Such a raid, if carried out, might 
profitably be accomplished under cover of flank smoke barrage 
while gas continues to be disehai^ed against other parts of the 
line. The raiding party should include one or two members of 
the gns personnel. 

RESULTS OBTAINED. 

40. A surpi'lse cloud attnck under favorable cunditlcins is 
capable of being a militai-y disaster to the enemy. A captured 
Oermun document states that 15 per cent of the total casualties 
of the units exposed must be expected from a sui-prise attack, 
and ]0 per <vni even when the attack la regarded as probable. 
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Tbia figure is largely cooflrmed by the Informntion obtninecl 
Crom prisoners' statements, captured docuuienta, and direct ob- 
servation. 

Against troops protected by carefully constructed breastworks 
it is estimated that the gas wilt produce a number of casualties 
to equal which would require twenty-five to fifty times the gas 
weight in shell. 

41. A mass of evidence has been accumulated on the effects 
of allied gas attacks. The following extracts are merely indica- 
tive of the results obtained In Individual gas-cloud attacks : 

NiEUPOBT, OCTOBEB 5, 1916. 

ii. It was thought that the first German naval division 
opposite might be found Inexperienced In defense against 
gas, as it was known from the repeated statements of pris- 
oners that a gas discharge in the neighborhood of the sea 
was considered Impossible by the German commanders. 

Tlie operation was successfully carried out after a fort- 
night's delay due to unfavorable winds, 1,800 cylinders of 
white star gas being discharged. 

After a successful raid made by the Germans a few days 
before the attack. It was no longer hoped that a surprise 
would be effected, and the behavior of the enemy when the 
discharge commenced left no doubt as to his being fully 
prepared for the operation. There was no particular reason 
at the time for supposing that any damage had been done 
by the gas. 

43. A man of the First Matroseu Itegiment, who deserted 
early In March of this year, gave the following information ; 
Fur some weeks last autumn listening posts in the Polder 
sector had reported sounds of hammering on metal In the 
adjacent hostile trenches. On the evening of October 2 a 
party of the Second Battalion, First Matrosen Regiment 
(then in the front line of the Polder sector), consisting of 
10 volunteers from each company, together with a detach- 
ment of pioneers, left with the following orders : 
<1) To establish what unit was in front of them. 

(2) To destroy machine-gun positions If possible. 

(3) To ascertain the meaning of the hammering and 
what preparations were being made. 

The deserter himself saw the party leave about 6 p. m. 
and return 20 minutes Inter with about 20 prisoners. The 
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nildera reported that prepurations were being made for n' 
gnu attack. Prior to October 2 tbere bad been no special 
Kas-alarm orders. No one thougbt gas attacks were pos- 
sible because the const winds cbanged so frequently. Aftci 
October 2 standing orders for g;ns alarms were Issued to all 
units, and a gas attack was expected dally, except od tbe 
5th, when the gas ofRcer of tbe deserter's battalion reportea 
tliat the wind was too strong. The deserter subsequently 
heard this officer say that he had been taught that gas 
would be broken up and rendered InefEecttve In any wind 
more than bnlf as strong as that of October 5. 

il The following was the distribution on the night ot 
October 5: 

Sea Sector. Fifth Matbosbn Regiment: All of the 
Third Battalion In the net of rel.ef, the resting battalion 
having come from Ostend to take over the position. 

PoLDRK Skttoh. First Matrose?; Regiment: First Bat- 
talion In the front line : Third Battalion In Ostend ; all of the 
Second Battalion on fatigue, i. e., off loading cement, atones. 
and gravel at the embankment on M 17, reloading on to 
fleld-rallway tnicks and pushing the latter into the front 
line. 

LoMBARTZYDB Sectob : Two battalions of the E\>urth 
Mutrosen Regiment distributed In a similar manner as tlie 
First Matrosen Raiment, 1. e., the First Battalion in the 
front line, the Third on fatigue, tbe Second tn Ostend. 

ItAMttimo Sectob ; One battalion of tbe Second Matrosen 
Regiment. • 

45. The gas affected all sectors, but principally Polder 
and liombnrtzyde. Two battalions of the Fifth Matrosen 
Regiment were In the front trenches, which the gas ap- 
parently missed. Tlie gas also apparently missed a bat- 
talion of the Second Matrosen Regiment. 

At 11 p. m. on Octolier 5 tbe deserter, with a platoon of 
37 men, was pushing a truck about M 15 and heard the gas 
alarm sounded. All put on their masks. The gas came on 
them so quickly that some had InsufBcient time, the masks 
of others did not fit, and many others tore their masks 
where the respirator Is attached to the material. Seventeen 
of the above 37 were gassed, of whom 10 died on the 
ground and the remainder have never rejoined. 

The deserter attributed his safety and that of others to 
finding an adjacent dressing station, protected by a gas-proof 
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curtain, "liere all stujed till 2 o'clock, wlien the attutk wua 
over. The reiuainiter of tlmt night antl all tlie followluBduy 
lUiil next night tiuiiilrecis of aeod anil gasaeii were lieing 
carrieij out of all parts of the Polder anU Lomburtzyde sec- 
Ixirs on to the rimd M 15 A K und M 10 C. Deserter's Sev- 
ijiith Conipniij was 180 strong on October 5, and lost 08 
);itsse<1. of whotu the majority are known to have died. De- 
Kerter believes that nil eight companies of his regiment suf- 
fereil similarly, us did alM) the reserve battalion uf the Fifth 
Matrosen ReRiiiient. while the Fourth Matrosen Ueglmeut 
and Fii-wt JInrine Pioneer Company suffered stili moi'e 
heavily. 

i6. No one actually believed In the possibility of a gas 
uttatk before October 2, auil the men had not been ade- 
quately trained in the gas alarm, nor had their masks been 
properly fitted and tested. The maslis did not fit and were 
of much Inferior Quality to those now Issued. The resptro- 
lars were so bad that nieu with weak lungs wei'e forced to 
retuovc their maslu. The fatigue battalion of the Fourth 
Matrosen Regiment had left their masks with their rlflee 
and packs, and the First Pioneer Company had left their 
masks in MiddleUerke. The deserter heard the divisional 
chaplain say at church pai'ade on October 8 at Ostend that 
the division had to deplore the loss of 700 men dead after 
the recent gas attiick, all of whom were burieil In the divi- 
sional sector. This is apart from gassed cases sent to (Isteud 
and Bruges, of wliom many died en route and in hor.pitala, 
owing to the,lack of adequate appliances tor treating such 
large numbers qnlckly enough. It was currently esthnntoil 
In the First Matrosen Kegiment that there had beeu l.fflKi 
gas casualties in the division, counting the five battalions 
principally affected ond the dlvlsionpl unitg. of whom the 
great majority nltlmateiy died. 

■17. The gas was so strong that, after the y.ttack, deserter's 
company could ivot unlock the Imlts of their rifles, and all 
metal arms and equipment of his battalion were rendeiwl 
unserviceable and handed Into store. The rifles and side 
anus were described " as if they had been in a well." The 
gaa seemed to come In six separate waves and the elTects 
were felt as tar back as Kuversyde. 

Several trunspoit horses of the pioneers were killwi In 
Mid<llekerke. 
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Many dugouts in this sector now liove gas-proof curtains 
fitted und the !!tis niiisks ha\'e been changed, fitted, and 
teste" 1. 

MoNCHY, August 30, 1916. 

JS. One tiioiisaiid one luindrecl and sixty-seven pjlinUcrs 
used; BttiK-k niiide ut night. Results: Three Geruinn I'Ogt- 
ments affected, the Twenty-third, Sixty-third, and Ninety 
first Reserves. 

A prisoner of the Sixty-second Regiment examlueit by the 
Third Army stated that there were quite a number of deaths 
teinn this gas attack in the Twenty-third Regiment. 

49. Three prisonei-s i>f the- Twenty-third Regiment gave 
separate accounts of tlie gassing of tialf a company of the 
First Battalion behlud the lines near Ayette at tlie begin- 
ning of September. 

I'rlsonerK A and B agreed on most pi)ints. They stated 
that the attack took place about three months ago In the 
evening. One conn'any was at training (exerzieren) and 
liad no gas masl« with thein. The gas cnine along qulcitly 
iind about liiilf the company were kllleil. (B said "over 
60 were Itilled".) Their own company was not affected. 
It was reported that the gas had come over In shell. After 
that there were more stringent rules about always carrying 
masks In the villages behind the lines. They had no I'ecol- 
lectlou of a gas alarm having been sounded. 

Prisoner C stated that his company (Fourth Company) 
was in and around I<es Ayettes (pointed to Douchy-lcs 
Ayettes on the map) about the beginning tit September, 
when late one evening gas came over so suddenly thai 
Ihey thought It came from artillery fire. The gas was tcr 
ribly strong and they had very heavy casualties, for no 
one was expecting gas and very few men were carryliiB 
(heir gas masks. There was no special drill or tralnlnv' 
being done, and over 60 men were killed through not belnji 
able to get to fhelr re.splrator.s In time. No warning was 
given, tliough the gtis alarm was subsequently given by 
I'lugiug church bells. Many of the men killed were order 
lies, servants, etc.. who found it difficult to always cnrjy 
ntEisks. 

This regiment was behind the lines at the time of Uw 
attack. Two prisoners examined by the Thini Army staled 
(bat "the effects of ihe EngllKh gas ai-e said to lie up- 
palling." 
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50. A prisoner of the Slsty-thlrd Keglment stated that 
the men did not use their masks properly nnd also Bd id 
that a fatigue party of 10 men of his company who hart 
gone up on the night of the attack had all become casual- 
ties. 

A prisoner of the Slsty-second Regiment stated that 
there were a number of deaths In the Sixty-third Regl- 

Akkas, Octobeb 8, 1916. 

51. One thousand two hundred and sixteen cylinders 
used. Results: Three German regiments affected, the 
Ninetieth Fusilier Iteglmeiit, Ninetieth Regiment, and One 
Uundred and Sixty-third Jtegiment 

52. A lance corporal of the Ninetieth Puailier Regiment 
taken on October 25-26 stated : " Two or three weeks ago 
when goa was let off south of the river there were about 
25 casualties in the left company of the Ninetieth Fusilier 
Regiment. Most of these 25 died." 

53. A prisoner of the Ninetieth Regiment Stated that 
large numbers of men were gassed. In the First Company 
there were 25 severe cases of whom 23 died within two 
hours. The Second Company also had severe losses. In 
addition to the immediate casualties there were many eases 
iif delayed action. Other companies also suffered, but the 
prisoner had not learned details. T^ie moral effect of the 
gas was great. 

Fbclisghibk, Apbil 29, 1917. 

Si. A '• sanltnter " of the Third Battalion, Ninth Ba- 
vnrinn Regiment, remembered having seen nt least 40 Raa 
cases, most of them very serious, through bis medical dug- 
out. He did not know whether any died, as they were all 
rapidly taken out. These probably all came from one 
liuttfillon. He could not say what the total casualties of 
the Foment were. Men were forbidden to discuss casual- 
ties arising from gas. 

MoNCUT, June 27, 1916. 

55. Several prisoners of the Second Battalion admitted 
Hint they had been through a gas attack at Monchy. They 
ri'monibereil the exact date, times, and nature (two waves) 
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ot the attack, but they perelstecl In stating thut the gns 
i^aueed them no lowes at nil. One prisoner, however, on 
being Isolated, state<l tbat he was sent nlth a message 
to a bnttnllon medical dugoat. There he saw, about 20 
men l.ving down in the rtuEout and theru were ahoiit 30 
lying outside In the trench. A medical noncnmmlssloneil 
officer told lilm they were gas cases. The prisoner would 
Slve no Intormntlon regarding casualties In his own unit 
(Information had been previously obtained to the_ effect 
that the regiment suffered many losses from this gas atCack.) 

EBPBESENTATIVB STATEMENTS OF GEBHAN PBI80NERS. 

36. Prisoners taken at Maurepas and (.'xamlned hy the 
French Army stated tliat one of the English gas clouds was 
effective 10 kilometers back. There were numerous men 
who died In the trenches, and others who were niade 111 and 
evacuated. Some were taken 111 only after several days. 
One died suddenly tw-o days after, while writing a letter. 
The prisoner's company suffered greatly by having to work 
and move about In their masks. 

57. Two prisoners of the Sixty-second Regiment (Second 
t^ompany and Ninth Company) stated that they had very 
heavy losses from gas on July 1 on the Somme. In the 
First Battalion nearly half the battalion was gassed (killed 
or sent to hospital). The Third Battalion also had very 
heavy losses. The attack took place early in the morning 
and was a complete surprise. The gua Wiis not very strong, 
and a great ninny nf the gassed cii.«es returned to duly 
within u week, though a number died. In the Second Com- 
puny there was a total of over 100 gnuswl cases. 

58. The illury of a man of the Elgliteeiilh Reserve Divi- 
sion (probably the Eighty -sixth Regiiaent) slates; "June 
28 I went to look for a pump and so came past the Thlrty- 
flrsfs aid port. Inside lay a whole heap of men who had 
been pninoned with gas during the night." Further entries 
In this diary (dateti July 17 and Aag. 4, 1016) showed how 
demoralised the writer's regiment was with regard to gas, 
and that men got into a panic whenever the word "gas" 
was called <ait. 

59. Prisoners in the Ninety-ninth Reserve Regiment 
stated that there were a number of gas casualties. One 
stated Ihat the younger men suffered most severely, as they 



,:,:kv, Google 



OAS WASFABE. 

were careleNS witli their maskw, and got excited, but the 
uitijority attrllmted riieir los.^es t<> ill-lltting masks mid lack 
of tliue tn putthig them on. Several prisoners remarked 
on tlie ^n]nl^er of delnj-ed cases. 

flO. A numlier of prlwmers of the One Huudred and Sixty- 
ninth Regiment nil giive the sjiiue liifonimtloti ; " The at- 
tack was a surprise and the cloud ciiiiie over aiid passed 
fuiriy quickly. The whole thing did not occupy more than 
10_ minutes. They had about 140 gas casualties in the bat- 
taiioii, including 20 men who were out on patrol, and who 
were all killed, as they hiid no gas masks with them." 

61. Tlie sitpc-lal coirespondent of the VoRsIsche Zeitnnit 

" I devote a special cliapter to this pliifoie of our Somme 
warriiirM — the hoi'rld nuisance oC poison ftanes to which they 
are penietually expoHed. It is not only when systematic 
Itas attacks ai'e made that they have to struggle with this 
devilish and Intangible foe. The Eingllah have fallen so 
deeply in love with this atmospheric weajxiu that they In- 
cessantly claim its help. Their artillery is no longer satis- 
fied with the ordinary explosive shell ; the air also has to be 
made foui. 

" Wherever they go on the battle fi-ont, our troops have to 
defend themselves against the disgusting and uncanny ef- 
fects of the gas shell. From the battle positions to the 
prepariitKin quarters and reserve qimrters, and even farther 
back through the whole ai-ea of tlie enemy's fire, this invisi- 
ble and perilous specter of the air threatens and lies in 
wait on all the mads leading'to the front. In the trenches 
themselves it is particularly unpleasant, because here it 
settles down and can ni)t easily be dissipated by the wind. 
But even in the <)pen country It pursues its course and tor- 
tures human beings." 

62. At a course of instruction for noncommissioned of- 
flfrei's at the end of 1916 (after our large cylinder opera- 
tions on the Somme) n prisoner of the Eighty-sixth Reserve 

' Regiment was told by the anttgas officer that, in a cloud 
gns attack, the " me[in total casualties of 15 per cent of the 
unit exposed must be reckoned with." 

(I'J. A prls<iner of the Fifteenth Reserve Regiment was in 
n large hospital in the Exhibition Building at Ghent, during 
llie period from .Tuly 31 to August 20, 1917. This was one of 
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ilie larBe special hospitals for slightly wounded and gas 
eases, and held at that time about 2.000 cases In alt. The 
prisoner himself saw a great many gas cases there, and lie 
was told by n medical noncommissioned otflcer emp1oyc<l 
In the hospital that of the 2.000 patients nearly half the 
lenses were due to gas poisoning. 

PROJECTOR ATTACKS. 

GENEBAL PRINCIPLES. 

81. The cloud methiHl of gas attack snffers from thf following 
diaad vantages : 

■ (a) It is very dependent ou weather conditions, the limits of 
wind direction available being very narrow. 

(6) Tlie inslaltatlon and carrying in of the cylinders is largely 
dependent on infantry working parties. The nse of the front 
line and communication trenches by the gas troops may also 
canse a certain amount of confusion and disturbance of other 
arrangements. The cloud attack is therefore dependent on other 
branches of the service to a considerable extent. 

fe) The concentration of gas obtainable by the cloud method 
is not very high, and the densest portion of the cloud is that In 
the immediate neighljorhood of the trenches from which the 
discharge Is made. 

(d) To obtain complete surprise is difficult. 

It Is chiefly for the above reasons that the British " projec- 
tor " method of attack has beeu so highly developed and has 
now been adopted by the other allied armies. 

The principle of the projector attack is to hurl simultaneously 
into the enemy's lines numbers of lat^e bomt>s containing lique- 
fied gas. By hurstlns: at the same time these produce very lilgU 
concentrations of gas. 

«B. This method was worked out by the British in ]91ft-17 
and has been largely used by them since with very great suc- 
cess. Owing to Its success, the enemy since the end of 1017 
has attempted to copy the projector attack, and numerous bom- 
biirdments of this nature have been made agaln.st the allies. 

DESCRIPTION OF APPLIANCES. 

86. In order to provide the large niiuiber of mortars for llic 
slmnltaneous firing and to permit a mobility unolitalnnble In 
un orillmiry type of gun or niorhir, capable of firing largc-siMMl 
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shell, the gas bombs are Qced from steel tubes burle<l in tho 
ground. These tubes are knovvu as projectors anil are of varEcms 
sizes, but those of 2 feet 9 Inches and 4 feet are almost exclu- 
sively used by the British. Tlie former weighs 100 pounds, 
the latter 195 pounds. 

The projec;ors nre set in the gi'oumi at an angle of 45°. As 
a rule the tubes rest on base'piates, whirh prevent the guns 
burying themselves oii recoil and also gives greater range due to 
the rigid bottom. If no base plate is used, the gun raay bury 
llsolf 2 to 3 feet in Ibe ground in some places, whereas with a 
base plate It will go In only 6 Inches, and several shots may be 
fii-ed from the same gun. The type of base plate used is shown 
In tlgure 3. It weighs about 30 pounds and is fitted with two 
holes for carrying ropes. 

67. The propeilant charge Is supplied, ready-made. In a ttn 
box, partitioned In such a way that the size of the charge can be 
altered at will, the powder being put up In numerous small bags 
of known weight. The charge varies from 12 ounces up to sev- 
eral pounds, according to the range desired. Both black and 
smokeless powders have been used. The top of the propeilant 
container Is concave to allow the bottom of the Ixirab to fit 
into it. 

The propeilant charge is flred electrically by a detonator burled 
in a small charge of black iwwder placed In one of the powder 
bags. The leads pass up the Inside of the tube and thence to the 
esploder. 

68. The type of bomb used Is shown In figure 3. When 
loaded It weighs about 60 pounds and contains approximately 30 
pounds of gas. It Is burst by a regulated explosive charge con- 
tained In a central tube which Is screwed into position and runs 
nearly the whole length of the drum. The firing is done through 
a time fuae fired by a pistol head, shear wire, or other suitable 
device, the length of fuze being accommodated to the calculated 
time of tllght. For maximum range the fuze burns 25 seconds. 



89. The gas used may be varied, but inasmuch ns up to the 
present the best results have been obtained hy the use of unntlxed 
phosgene, this material has been employed almost exclusively. 

The projectors are also used for Incendiary purposes, being 
filled wltli Inflammable oil, when Intended for such use. 
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INSTALLATION. 

70. The carrying in of the projectors, bombs, anil accessories 
la conducted lu a way similar to the carrying In of cylimlors. 
Elach nlgbt ti certain number of tubes are carried in, set, flltul in, 
capped, and camouflaged. After Installation, one night should be 
sufficient for loading, wiring, and firing. 

For carrying In, the tubes are roped on poles, two men jwlng 
aasigned to each tube. On arrival at the position they are placed 



in shallow trenches dug to accommodate about 20 tubes, the 
truuch being carefully sited as to direction and dug out at the 
n.<<|uli-ed angle so that all that Is necessary Is to slide the guns' 
Inlu [>osition. First, exact elevation Is obtained by means of a 
ell 1 10 meter, then without disturbing the elevation the tubes are 
Kct for direction on a line accurately laid by compass. After 
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setting the guns, tlte earth Is filled In nround them and tompcd. 
Tliey are capped to beep out rain and dirt, and properly cjiuiou- 
flaged. 

The projectors are usually Installed between front and support 
lilies, or even behind the latter, but somethnes ihey are plnted lu 
trenches in which case they are let into the parades. 

71. On zero night the propellant cliili'ges are placed Iri posi- 
tion. The wires are bent over the tops of the tubes and the 
bombs placed in the guns. The wiring In then completed, the 
leads being arranged to fli'e encli battery in series, tiie wires 
being taken back to a central control. With the use of a switch- 
board one exploder can be used to Are a number of batteries, 
and this has the advantage of surprise, since all the projectors 
are fired at once, and thus the dlRtcnlty of time synchronisation 
Is largely overcome. 

THE ATTACK. 

72. The technique of the attack itself Is simple and cimststs 
only of the electrical firing from a central dugout. If firing is 
carried out from more than one position, absolute coordina- 
tion Is essential, so that the enemy is uot given warning by the 
noise of discharge from one set before the others are fired. 
Troops in the neighborhood must be warned of the attack, but 
evacuation of trenches by the Infantry is not necessary. Direc- 
tion and strength of wind are not so important as in t^linder 
attacljs. The limits of dii-ectloa allowable must be decided by 
local conditions of alignment of the trenches of the offense and 
the position of neighboring troops. 

Tactics. 

73. Projectors are used against definite targets, genei'ally 
against points or areas which form positions strongly held by 
the enemy and where living targets are numerous. The number 
of bombs fired Is determined by the size and nature of the target 
and may vary from a hundi-ed or so up to several thousands. 
The range obtainable with the latest type of tube and propellant 
Is over 1,800 yards, but an average range may be taken as 800 to 
1,000 yards. Jnci'ease of range means that the tubes can lie 

' [rfstalled farther back, with consequent less disturbance of the 
men in the trenches and greater ease and convenience In carry- 
ing in and Installation, Without base plates the ranges are 
iihout 10 per cent less than where base plates are used. 
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Althougli greater awuracy is frequently obtained, It Is npcL-s- 
sary In choosing targets to assume tliat tl)« error of ranf:e will 
be 5 twr cent of llie distnnce anil that the lateral eiTor will 
he 7 degrees. 

74. As In all methods of gns .warfare, the greiite»t secrei-y 
must be maintained in order to get the ui:ikIuiuiii snrprlse efCecL 
Careful camoulinRing of the" projector itositions niiil of all tracks 
leading to them is essential, so that the preparations are not 
betrayed to aeroplane observers. 



75. Knr. Umilinh "gax-mine" projcrtor, — Since the begin- 
ning of April a new English gas mortar (projector) lias 
been noticed, in continnnlly Increasing ciunntitles, on the 
western front, particularly pn the Fourth Arnij- front. 

The most thoroush precautions must be tniien against 
this mortar, owing to the enemy's niethml of nsing it and 
ila high desi-ee of efCer.lIveness. 

76. Kffertu of the projci-tnr. — In this new " phos^nmine " 
the Britisli ixjusesJi a very effective means of throwinfi large 
qnantlties of hlgiily polKonous gases, dangerously toncen- 
trateil, on to onr imsltlons. Tlie i>erceiitiige of gas in the 
air at the moment and place of explosion may he best tom- 
pare:l to effects noticeable on the sudden vaporisation of 
the contents of a small gas cylinder (Gaskampfflasche). 

The effects, however, ore not confined to men directly in 
tlie bursting nren. hut are noticeable for n (■onsideralile dis- 
tance around. 

77. FJtfiiitl fflcfi>«.— The British use this "gas mine" 
very cleverly. When the weather conditions are sultalife, 
especially at night, the projectors are thrown, in a sudden 
burst of fin*, in salv()s of six or moiv, on to our fi-ont-liiie 

This is usiuilly preii'deil by an apparently noi'mal ln)ni- 
banlnient wilii 10.5 centimeter projectiles or smoke honihs; 
projectors (containing lachryumtorj' and other pisesl are 
fired at the same time as the " plnwgi>nmlnpn ; " sudden 
bursts of fire oft-^n follow- n slow continued iMnnbaiilinent. 

Dugout enti'ancoM. noncommissioned ofticers" posts, wiring 
[Mirties, IreiK-Ii reliefs, etc., nre looked uin>n as specially 
suitable targets. 
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The enemy Is particularly on the lookout for groups of 
men, who betray their presence by noise and loud talking. 

78. Protection against gas.—^he protection afforded by 
our mask Is complete and reliable. AlthougU considerable 
losses have been sometimes experienced, the cause is to be 
found In the well-known mistakes In the use of the gas- 
protecUon equipment. 

It is impossible to eliminate the possibility of casualties 
being caused in the Immediate neighborhood of the first 
salvos of gas mines, as but few raouthfuls of this highly 
concentmled gas suHices to do immense harm to unprotected 
persons, but rigid gas discipline will reduce losses to a mini- 
mum. Everyone must understand that, if subjected to a sud- 
den gas bombardment, it Is absolutely necessary for talm to 
put on his mask Immediately and keep calm. 

79. On account of the effectiveness of this new British 
gas mine, the mask will always be carried in tbe alert posi- 
tion when within 3 kilometers of the enemy's trenches, and 
under no oirtyutngtances -whatever will it be removed. 

It Is to be put on if the slightest trace of gas be noticed, 
even If breathing is easy at the time. 

(Jreat care must be taken before it be removed. The pro- 
tected bombardments, of which the enemy often make use, 
make a lengthy use of the gas mask very necessary. 

Hot nights and Justiflable apprehension cause profuse per- 
spiration underneath the mask. 

The hollow Interior beneath the chin becomes full of 
liquid. In spite of this, the man must and will hold out 
and must hot be tempted to remove this protection until the 
dispersal of the gas has been certified by an olflcer. 

80. Eveu during a lengtliy gus attack the container will 
not become exIiaustiHl, and therefore must not be changed 
while the attack Is still In progress. 

In aUilition, working parties, men sleeping In dugouts, etc.. 
must be protected by means of gas sentries. 

The greatest attention must be paid to having reliable 
and rapid gas alarms ready in the event of enemy gas attack. 

In favorable weather we nmst reckon with the proba- 
bility of these gas clouds drifting over our rear positions, 
so that a distance of at least 10 kilometers behind tlie 
front line must he considered a danger zone, and must 
tTiercfore have a well -organized system of pas alarms ready 
for inis-miiie humlinrdment as well as for cloud gas. 
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81. It is oq^ecially Importaot that camps, rest 'billets, 
etc., be warned Immediat^y by means of gongs. 

It is certain that the enemy will make use of these gas 
mines in considerable quantities In the coming oltensive. 

He will use this dangerous weapon even more than 
hitherto for raids on the front systems and to gas im- 
portant parts in the line. 

The inspection at all protective equipinent can cot be too 
frequent oi- too thorough ; men must be schooled to a rapid 
and correct use of their gas masks by continual gas drills. 

The most careful watch must be kept day and night in 
order to avoid casualties througAi surprise. 

The commanding officers of all units are personally re- 
sponsible for the carrying out of these orders. 

(Signed) SixT von Ajkniu, 

General der Infanterie. 

english 20-cbntimcteb phoacenb projectiles. 
One Hundbed and Eleventh Division, 

AugMt 7, 1917. 

82. Since April, 1917, the English have employed a phos- 
gene 20-centlmeter projectile. This is 55 centimeters long, 
with a diameter of 19.5 centimeters, and contains 13 kilos 
of pure phosgene. 

The enemy has combined, in this new process, the ad- 
vantages of gas clouds and of gas shell. The density Is 
equal to that of gas clouds, and the surprise eltect of shell 
fire ia also obtained. 

For the bombardment the latter part of the night Is gen- 
erally chosen; with a 'calm orlight wind (the direction of 
the latter is immaterial). 

The enemy aims essentially at surprise. Our losses have 
been serious up to now, as he has succeeded In the ma- 
jority of cases in surprising us, and masks have often been 
put on too late. 

83. Protective meaguret. — ^All troops must be given de- 
tailed Instructions on the new method of gas warfare em- 
ployed by the English and their attention drawn to its 
dangers, which consist wholly In surprise. 

Our mask is absolutely efficient If put on In time anil 
proE)erly adjustwl. 
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Constant training in putting on gas masks rapidly and 
in liolding tlie breath during ndjustment must be practiced. 

Gas regulations must l>e strictly observed iu the front- 
line position. 

It Is essential that men can count on the alarm being 
rapidly given in every sector. 

Men must be better trained to observe atmospheric con- 
ditions. 

Special Instructions must be given to all trench observa- 
tion posts, 

8J. As soon as a loud report like a mine Is heard 1,000 to 
1,500 meters away, give the gas alarm. 

The projectiles are several seconds in the air. Time 
should he employed as for as possible in giving the alarm 
and putting on masks. 

It does not matter If several false alarms are given. 
Masks must not be taken off without orders from an 
officer. Men affected, even If apiiarently only slightly, 
must be treated as serious cases, laid flat, kept stUI, and 
taken back as soon a possible for medical treatment. 

85. Antlgas pfflcers and company commanders will go 
through a fresh course of training on the above principles. 
(Signed) Von Busse. 



Company Obdeb of a Unit in the Eightieth Reserve 
Division, Dated Septembee 6, 1917 (at That Time in 

PiLCKEM SECTOB). 

86. Latterly we have suffered numerous losses through 
bombardments with gas trench-mortar projectiles. These 
projectiles are always flred in conjunction with bursts of 
artillery fire, and are therefore not recognized. They pro- 
duce a very strong effect by intense concentration of gaa. 

The chief danger is the element of surprise. 

Our mask alTords complete protection. 

These gas bombardments always take place In the early 
niorniiig hours, when the wind is in the direction W.. SW., 
NW. When, therefore, bursts of Are occur during the 
ulght, particularly after midnight, which might Indicate 
such gns bombardments, gas masks must be put on at 
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When a gaa bombardment tabes place, the whole sector 
alid neighboring sectors are always to be alarmed. 

Men are to be specially warned against taking off their 
ga^ masks too soon. 

Obdbb oe Seventeenth Bavariar R. I. R., Sixth Bavabian 
Resehte Division, Dated July 22, 1917 (at That Tiub m 

Sectob East or Ziu.ebbke). 

87. (a} Recently working parties entered the area of a 
battery which had been boflibarded with gaa projectiles 
and suffered considerable losses, the reason being that there 
was no gas alarm. 

When a battery is gassed, the signals (bells, gongs, etc.) 
in the battery position are to be sounded, not only to alarm 
its crew but also to Warn people In the nelghiwrhood. 

(6) The same applies to the acoustic gas-alarm signals 
in the front line. The danger that tie enemy will In this 
way ascertain the position of our front line Is less than the 
danger of giving the gas alarm too late. 

(c) Troops are again to be warned to exercise the greatest 
caution as to " blinds " which may fall near them, as these 
may often be gas projectiles which looli like blind shells. 

(d) Under the supervision of gas officers, troops will 
practice the adjustment of their gas masks dally. This will 
be carried out as a parade and practiced in every position, 
with every kind of equipment, in every degree of prepared- 
ness, etc. (Time, according to state of preparedness, 2 to 6 
seconds.) The men must hold their breath. 

(e) In ail urgent cases of gas alarm, commanders will 
at once order the wearing of the mask on the sling without 
its container, which is permitted under exceptional clrcum- 
stonces. 



88. Danger rones.— Danger zone of hostile gas is fixed at 
10 kilometers distance from the enemy's front line. 

In the trenches exposed to hostile flre from Minenwerfer, 
men are in no condition to be allowed to sleep at ni^it. 
(Signed) Haack, Lieutenant Colonel, 

(For Chief of General Staff.) 
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83. Warning concerning gaa minet. — ^The enemy, by means 
of these gas mines, can envelop our trenches — In a mini- 
mum of time and even with a contrary wind — with a heavy, 
dangerous gas cloud, which remains for a long while In our 
positions. 

Men are to be instructed to put masks on as soon as they 
hear an unusually loud explosion in the enemy's tines. De- 
layed adjustment of the mask may lead to cases of gas 
poisoning, owing to the rapid appearance of the gas. 

The mask may be removed only by order of an officer. 

Anyone who has breathed gas while unprotected, even If 
the case appears to be light, Is to be regarded as a severe 
case. Such a case will be placed in a position of rest, and 
will be carried back as soon as possible for medical treat- 

(Slgned) Albbecht, O. O. C. 

NOTES ON INDIVIDUAL PROJECTOR ATTACKS. 

90. The ascertained results of a few typical projector at- 
tacks are given in the following notes : 

Thiepval, Septeubeb 25-26, 1916. 

(One of the earliest attacks was made with only a few 
projectors. ) 

51. Projectors were used with good effect against Thiepval 
01) September 25-26, ]916. Statements by prisoners are 
appended : 

Second Batlalion, Machine Gun Company. — Gas " mines " 
fell near prisoner's dugout, where there were about 25 men. 
Several did not get their masks on quickly and were badly 
gassed. There were at least seven deaths In the company. 
There may have been more, but it was difficult to move 
qbout and know what was happening. The dugout was 
easily cleared by means of Are, but the men had to wear 
their masks three times, for about one hour each time, and 
It was very uncomfortable. 

52. A reservist of the Fourth Company stated that they 
had lost heavily from gas mines. On the 25th they had 
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over 20 casualties in tbe compaor, of which a number oc- 
curred In his own dugout The dugout was de^, but the 
gas came dowa Into it. They cleared It twice with fire, 
but it always filled again. Six hours afterwards, when 
he finally took his mask off to go to sleep he was gassed, 
though not badly. On the 28th he reported sick and was 
sent to the aid post at the back of Thiepval. This was 
a big dugout with three tiers of beds built Into it. When 
he got there he found It full of gassed cases. There must 
have been 25 bad cases waiting to be sent awaj. This 
man was still very bronchial when examined at a casualty 
clearing station on the 20th. 

A coTx>oral of the same company gave very similar evi- 
dence. He personally bad counted up 17 men whom he 
knew to have been killed by gas on the 26th. 

93. Sixty-Hxth Regiment, Firtt Company. — Prisoner 
stated that there were over 30 gas casualties from bombs, 
but he did not know how many deaths. The gas was very 
thick where the bombs dropped. 

94. Another company. — There were 26 gas casualties In 
this company, of which 6 died In the trenches. This was 
confirmed separately by another man, who stated there 
were 24 III, of whom 6 died. An " UnterolRzier " of the 
First Battalion stated that there were 10 casualties from 
gas shell which he knew of. 

Seventv-teventh Regiment, Second Company. — This com- 
pany had five or six casualties from gas " mines." Prisoner 
was slightly gassed In his dugout by residues of gas four 
or five hours after the bombardment. He had been bron- 
chial on admission to the casualty clearing station, but was 
quite recovered when examined on June 29, 1916. 

Beaumont Hamel and T Ravine, No\-embee 12, 1916. 

35. Forty-seven bombs were fired Into Beaumont Hamel 
and 39 Into Y Rovlne on November 12, 1916. The Sixty- 
second Regiment was chiefly affected. A man of the Fourth 
Company stated that they had 20 killed and 8 seriously lU 
from gas mines which burst near their dugouts. He stated 
that their masks were all right, but these men had not 
put them on quickly enough. The gas was so " frightfully 
strong" that safety was entirely dependent on speed In 
getting masks adjusted. 
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Fifth Company. — One man of this company stated that 
they had very heavy losses from gag mines on November 
12. He could give no numbers. A second prisoner, a 
Stretcher bearer, stated they had 15 killed from gas and 
20 others ill. Most of the tcilied died immediately, but 
others died at the aid post. He regarded these gas mines 
as one of the most dangerous things tbey had had to meet 

Ninth Company.^A man of this company, whose evidence 
seemed trustworthy, stated tliat they had over 25 casualties 
from gas mines on the 12th Instant. Nearly all of these 
were kUled. There were practically no light casualties. 
Aslied the reason for such losses he said that when the 
bombs burst close to them there was not time to get the 
masks on. Sin liar evidence was given by another man of 
the company, v/ho stated that the gas penetrated into 
dugouts very quickly and made them uninhabitable. 

A " Vizefeldwebel " (assistant sergeant major) stated that 
one platoon of this company was almost wiped out by a 
gas mine. An officer and 20 men went to the hospital and 
8 men were killed outright. 

96. Many dead unwonnded Germans were found subse- 
quently in the area bombarded with these T. M. gas bombs. 
The bodies were examined by a physiologist, who made 
autopsies and found death to be due to gas poisoning. 

Twenty-third Regiment. — A stretcher bearer stated that 
his company had between 20 and 30 bad gas cases on the 
evening of November 12. He did not know whether any 
deaths occurred in the trenches. The cases he mentioned 
reached the dressing station, but he was of the opinion that 
most of them would prove fatal. 

The prisoner appeared trustworthy, but gave information 
with reluctance. 

Chebist, Mat 5, 1917. 

97. Prisoner of the Eighty-sixth Heserre Regiment stated 
that toward the end of May they had six men killed and 
seven or eight men gassed. Only a few gas bombs fell near 
them. He Jieard that one company of the Eighty-fourth 
Reserve Regiment, which was actually in the target sector, 
had 84 men killed. 

Another prisoner was told by his platoon commander 
that they must take the greatest care of their masks as 
one company liad had 84 men killed. 
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WiELTJB, June 1, 1917. 

98. Extract from translation of captured Gierman bat- 
talion order concerning antigas measures. Orders belonged 
to one of the regiments of the Two Hundred and Thirty- 
third Division and were dated June 6, 1917 : 

"At 5 p. m. the company will report all losses which have 
occurred from gas up to this hour. 

" I shall wait for this report till 6 p. m., so that com ■ 
spending measures can be talien for providing reinforce- 
ments. The effectiveness of gas-alarm arrangements, after 
the occurrence of to-day, la to be tested and necessary 
changes are to be made." 

(Signed) Elbinee. 

(For Husmann, Bn. M. O.) 

Fontaine Wood, Junb 14, 1917, 

99. A prisoner of Eighth Company, One Hundred and 
Ninetieth Regiment, stated that on the night of June 15-16 
his battalion was sent up from rest at Dury to reinforce 
the Ninety-ninth Reserve, one companj: being sent to re- 
inforce the Third Battalion, One Hundred and Ninetieth 
Regiment, which suffered severely from our gas attack on 
June 14. 1917. He beard that in the Third Battalion the 
Tenth Company had its comiukny commander and 57 killed, 
and the Eleventh Company had 18 killed. Sick rooms In 
Saudemont and Ecourt were full of men who had been 
brought in suffering from gas sickness. In one case a 
projectile fell Just outside a dugout in Rotten Row, con- 
taining 25 men, every one of whom were killed, 

HooOB, 3VLY 16. 1917, 

100. Sixteen noncommissioned officers and men of the 
One Hundred and Nineteenth EMvlslon, chiefly of the Forty- 
sixth Raiment (Aktiv), weie interrogated. This divi- 
sion was holding the line from Tpres-Menin Road to the 
south on the night of July 15-16 whMi we made a projector 
gas attack, firing projectors on to Hooge with a southwest 
wind of 3 to 4 miles per hour. 

The Fifty-eighth Regiment was on the flank of the gaa 
attack and had few casualties— five to six per company. 
One prisoner of the Seventh Company stated that the sound 
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